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Description
Field of invention

[0001] The present invention relates to a system for
footprint digitalization for the orthotics construction; in
particular, the present invention relates to a device for
the correct leg and foot positioning in a system for digi-
tizing the relative footprints.

State of art.

[0002] Footprint digitization systems so far known
have many drawbacks, since they do not allow and do
not provide for a spatial leg and foot alignment in optimal
conditions, they do not include a measurement system
for detecting the limb and foot position, and therefore do
not allow a numerical instrumental evaluation of the leg
and foot position; they also do not allow the foot to be
held in a neutral condition.

[0003] In fact, at present the state of the art provides
systems for detecting the footsole shape, both manual
and digital, wherein the patient is placed in an alignment
visually assessed by the operator, with the sole help of
a reference visual system, but without any instrumental
verification and numerical measurement of the actual leg
and foot position when detecting the footsole shape. Most
operators manually perform this operation by raising the
patient standing on phenolic foam to detect the pattern
footprint.

[0004] For example, the US patent application pub-
lished with n. US 2012/053490 A1 describes an appara-
tus for detecting foot prints, wherein the forefoot position-
ing, in particolar the 5 metatarsal positioning, is used.
This positioning acts as a support for the foot and no
thrusts or movements occur in order to establish a correct
foot and leg alignment in a neutral position.

[0005] An obvious limitation of these alignment sys-
tems is the operation non-repeatability as it is entrusted
exclusively to the visual operator verification; in such sys-
tems known in the art there is therefore the impossibility
of being able to physically obtain for all patients a footprint
having exactly the same leg and foot positioning charac-
teristics at the time of acquisition of the footsole or foot-
print shape. This footprint is the basis for the subsequent
orthoses (or orthotics) construction tailored to the patient.
This drawback, namely the lack of a certain operation
repeatability and therefore the lack of standardization of
leg and foot positioning when the footprint is taken, de-
termines the impossibility of preparing a production sys-
tem that guarantees the same index of functionality for
all orthoses and orthotics produced.

[0006] Therefore, currently the state of the art does not
allow, in the control of effectiveness and functionality and
subsequent modification of the orthoses and orthotics
produced, an instrumental and numerical verification of
the leg and foot actual position.

[0007] A further problem is determined by the fact that
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the footprint is detected in an incorrect and pathological
condition. With this methodology we obtain a model that
does not allow us to trace the neutral and functional foot
position, which is fundamental for the perfect orthesis
realization.

[0008] Therefore, the Applicant of the present patent
application has found the need to provide a device for
positioning the leg and the foot in a footprint digitalisation
system which solves the aforementioned technical prob-
lems present in the known in the art systems.

Summary of the invention

[0009] In a first aspect, the present invention relates
to an apparatus for the automated footprints detection of
a patient such as that one indicated in claim 1.

[0010] The Applicant of the present application has in
fact surprisingly found that the above technical problem
can be effectively and reliably solved by means of an
apparatus for the automated footprint detection of a pa-
tient in a seated or standing position, whether the patient
iswearing or not an orthotic. The apparatus of the present
invention comprises:

- a seating position, adjustable in height, for said pa-
tient when he/she is in a sitting position;

- a support platform for the feet of said patient, pro-
vided with at least two degrees of freedom, and which
is positioned at front of said seating postion, at a
lower level with respect to it;

- an alignment system allowing a patient’s leg and its
corresponding foot to be aligned in the three space
planes in order to determine the correct tibia verti-
cality, wherein said alignment system comprises at
least two markers, in which at least one first marker
is placed at the knee, frontally at the midpoint of the
segment joining the lateral and medial femoral con-
dyle, and at least one second marker is placed at
the space between the second and third metatarsal;

- asystem for the correct foot positioning on said sup-
port platform which includes at least two micrometric
adjustment devices, also known as turrets, placed
laterally with respect to the footand capable of sliding
on atrack along a platform direction, wherein at least
one of said turrets is able to allow at least a first
adjustable pressure pad to be applied into contact
with the talus and the scaphoid inside the foot and
at least another of said turrets is able to allow at least
one second adjustable pressure pad to be applied
into contact with the calcaneus and / or cuboid out-
side the foot;

- acontinuous measurement system able to numeri-
cally detect the data relating to said leg and foot align-
ment in the three space planes;
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- acentral unit capable of receiving said data detected
by said continuous numerical measurement system
and capable of possibly providing the numerical and
directional directions of movement necessary for the
correct leg and foot repositioning.

[0011] In this way, the apparatus of the present inven-
tion allows to perform the operations for taking a footprint
with a seated patient and with the leg and the foot aligned
in the three space planes.

[0012] The apparatus also allows to compare the foot
rest with respect to the overlying bones position up to the
knee joint and to cross these biometric references to im-
prove the foot care study.

[0013] With this apparatus the footprints can always
be detected under the same conditions, ensuring the
measurement repeatability, and with the foot in a neutral
position, or in the position in which it should be if it is in
not pathological condition. This computer-assisted oper-
ation makes it possible to measure the leg and foot bones
position in real time and provides the information neces-
sary to automatically bring the limb into alignment in the
precise coordinates required for the correct taking of
measurements.

[0014] When checking a therapy or checking the or-
thoses effectiveness, the doctor or technician will be able
to have the data on the over-segmental angular rotations
and at the same time check the plantar support by having
a forensic medical report. Conversely, in the state of the
art, medical evaluation is simply objective (clinical exam-
ination).

[0015] With this apparatus, the tecnica sector is pro-
vided with a measuring instrument useful for diagnostic,
productive and forensic medical purposes.

[0016] According to a preferred embodiment of the
present invention, said patient’s leg alignment system
with its corresponding foot comprises a plurality of reflec-
tive markers placed at reference points.

[0017] In this way, the markers allow to evaluate the
tibia verticality, which can occur by analyzing the relative
displacements between the limb joints, such as ankle
and knee.

[0018] According to a preferred embodiment of the
present invention, there are at least five of said markers
positioned respectively at the inner knee or medial tibial
condyle, external knee or lateral tibial condyle, internal
malleolus, external malleolus, and foot dorsum or space
between the second and third metatarsal. In this way,
the tibia is modeled as the segment having for its ex-
tremes the midpoints of the junctions the lower and upper
pairs of markers.

[0019] The presence of these five markers allows a
first type of position detection in normal conditions, with
the patient in a sitting position, and with the leg and foot
alignment in a neutral position. This first type of detection
is used for repositioning the patient’s leg and foot in a
neutral position necessary for detecting the footsole
shape according to the following steps: a) vertical align-
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ment in the frontal and lateral plane of the line originating
at the midpoint of the segment between the lateral tibial
condyle and the medial tibial condyle and passing in the
midpoint of the segment between the lateral malleolus
and the medial malleolus, and b) after this alignment,
repositioning in the condition of foot neutral position by
manipulating the meso-foot, by exerting a force in exter-
nal rotation on the scaphoid and / or astragal and cuboid
bones through a special lever until the condition of foot
neutral position occurs.

[0020] The presence of these five markers also allows
a second type of position detection in normal conditions
and with orthosis, with the patient standing. Furthermore,
measurement ofbone segments between markers is also
allowed; the verification of the differences in the the leg
and foot position between the pathological condition with-
out the use of the plantar and the leg and foot position
with the use of the plantar; verification of changes in leg
and foot position when changing the orthosis; verification
of changes in the leg and foot position following tests
carried out directly on the orthosis before the modification
of the same, and the subsequent oterthosis verification
after the modification.

[0021] Furthermore, the measurements of the bone
segments performed with the function of detecting the
position with five markers with the patient in an upright
position on both legs also allows the numerical evaluation
of any existing morphological differences between the
two legs, as well as the differences in position between
the two legs with and without orthotics.

[0022] According to a preferred embodiment of the
present invention, said alignment system of a patient’s
leg with its corresponding foot comprises at least seven
of said markers, positioned respectively at the lateral tib-
ial condyle (or outer knee), medial tibial condyle (or inner
knee), lateral malleolus, medial malleolus, cuboid bone,
astragalus or scaphoid bone salience, foot dorsum or
space between the second and third metatarsal.

[0023] Inthis way, thanks to the presence of two further
markers with respect to the embodiment with at least five
markers described above, in particular the markers
placed at the cuboid bone and at a salience of the talus
or scaphoid bone, it is possible to obtain more precise
information relative to the tibia and foot alignment.
[0024] This platform on which the foot rests has two
degrees of freedom, and is therefore able to move parallel
and perpendicular to the seat axis.

[0025] According to a preferred embodiment of the
presentinvention, the upper plane of said platform is able
to be automatically adjusted so as to be brought into the
condition of said tibia verticality, or in the condition in
which the line which originates in the midpoint of the seg-
ment between the lateral tibial condyle and the medial
tibial condyle and which passes at the midpoint of the
segment between the lateral malleolus and the medial
malleolus is vertically aligned in the frontal and lateral
plane.

[0026] In a first embodiment, the platform is manually
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adjusted. In this manual mode, the verticality is measured
on the tibia lateral and frontal planes so as to provide
indications of the movement direction (left, right, forward,
back) of the plane to reach said verticality condition and
information on distance (in millimeters and tenths) of
movement of the plane on which the foot rests to bring
the tibia in a vertical position on the frontal and lateral
plane.

[0027] In a second embodiment, said platform adjust-
ment automatically takes place: the bone position of the
leg and of the foot are analyzed through the markers in
real time by the central unit, such as a computer; on the
basis of the collected data, the central unit imparts the
movements necessary to automatically bring the plat-
form plane into the precise coordinates requested by
means of an electronic motor automatically guided by
said central unit, for the correct measurements taking,
and therefore the limb in vertical alignment based on the
described conditions.

[0028] In this way, the problems of limb positioning on
the X-Y-Z orthogonal planes are solved, ensuring the
measurement repeatability always in the same condi-
tions.

[0029] According to a preferred embodiment of the
present invention, said micrometric adjustment devices
(turrets) are placed on the support plane of said platform.
[0030] According to a preferred embodiment of the
present invention, at least one of said micrometric ad-
justment devices (turret) is arranged medially in corre-
spondence with one foot side and at least another of said
micrometric adjustment devices is placed laterally at the
opposite foot side.

[0031] In this way, the turrets allow the pad application
on the foot bony prominences and, through pressure on
the foot joint, its correct positioning.

[0032] Moreover, in this way, it is not necessary to
place any turret or pad in the area below the foot sole.
[0033] According to a preferred embodiment of the
present invention, said micrometric adjustment devices
are provided with at least two degrees of freedom, pref-
erably at least three degrees of freedom, still more pref-
erably five degrees of freedom, in order to allow the best
possible adjustment based on the different feet morphol-
ogy, wherein said micrometric adjustment devices are
chosen from: a) lateral sliding to adapt to the foot length,
b) height adjustment, c) lateral depth adjustment, d) lat-
eral rotation adjustment with respect to the foot, and e)
lever with pad for support on scaphoid / astragalus.
[0034] According to a preferred embodiment of the
present invention, said lever provides a thrust on the
scaphoid and / or astragal bone components so as to
bring the mesopod in external rotation until it reaches the
position in the condition of neutral position necessary for
taking the footprint.

[0035] According to a preferred embodiment of the
presentinvention, in the foot medial part said micrometric
adjustment device is provided with the five degrees of
freedom indicated above.
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[0036] According to a preferred embodiment of the
present invention, in the lateral foot part said micrometric
adjustment device is provided with at least three of said
five above-mentioned degrees of freedom, such as for
example lateral sliding to adapt to the foot length, height
adjustment, and lateral depth adjustment.

[0037] According to a preferred embodiment of the
present invention, said turrets allow an adjustable pres-
sure pad to be applied into foot contact, in particular: a)
medially on the scaphoid or / and astragalus, so as to
constrain the foot internally, to manipulate the scaphoid
or / and astragalus and bring the foot to the correct po-
sition indicated by the visual alignment system, and b)
laterally on the cuboid and/or calcaneus, so as to provide
a block and a counter-thrust to avoid lateral translation.
[0038] According to a preferred embodiment of the
present invention, said apparatus further comprises a
stereo-visual system consisting of a plurality of television
cameras, preferably at least two, more preferably at least
three, placed frontally with respect to said seating posi-
tion, able to identify the position of said reflective markers.
[0039] In this way, the cameras are able to detect the
presence and positioning of the various markers and thus
allow the technician or doctor to verify the correct tibia
verticality before proceeding with the foot repositioning
by manipulating the meso-foot and subsequently to the
measurement operations for the footprint realization.
[0040] Furthermore, the leg and foot position detection
is performed with measurement of the position in space
with metric system expressed in tenths of mm or other
metric systems with a tolerance of 0.05 mm.

[0041] According to a preferred embodiment of the
present invention, said central unit is able to analyze in
real time the data relating to said leg and foot alignment
in the three space planes, and is able to automatically
provide the indications of the necessary displacements
to automatically bring the platform into the precise coor-
dinates required to obtain the correct the leg and foot
repositioning and vertical alignment before proceeding
to repositioning the foot by manipulating the meso-foot
for the subsequent footprint digitization.

[0042] According to a preferred embodiment of the
present invention, said foot support platform is constitut-
ed by a transparent portion, for example made of glass,
to allow a laser scanning device located below said sup-
port platform and to the same height of the floor to detect
the foot positioning in a neutral position on said platform
and to digitize the relative footprint. Said laser scanning
device, integrated in said platform, is electronically pow-
ered and controlled by said central unit.

[0043] Inthis way, thanks to the platform transparency
onto which the foot rests, it is possible to scan the foot
for the purpose of making the footprint.

[0044] According to a preferred embodiment of the
present invention, said laser scanning device is able to
transmit to said central unit the detected data relating to
the foot measurements in a neutral position on said sup-
port platform, in order to be able to carry out the footprint
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digitization.

[0045] In this way the central unit is able to receive,
process and store the data to make the footprint and then
to eventually compare them in the future with other data
obtained during a new control measurement.

[0046] Inasecond aspect, the presentinvention refers
to amethod formaking a footprint as indicated in claim 10.
[0047] The Applicant of the present application has in
fact surprisingly found that the technical problem identi-
fied above can be effectively and reliably solved by
means of a method for digitizing the footprint of a patient’s
foot comprising the steps of:

a) placing the patient in a sitting position;

b)allowing the patient torest his/herfoot on a support
platform;

c)detecting the patientleg and foot correct alignment
so that the tibia is in a vertical position using at least
one marker placed in front of the knee at the midpoint
of the segment that joins the lateral and medial fem-
oral condyle and at least one other marker placed at
the space between the second and third metatarsal;

d) positioning the foot in a neutral position by exerting
a rotating force on the scaphoid and / or cuboid
bones, by means of a lever and at least two micro-
metric adjustment devices, also known as turrets,
placed laterally with respect to the foot and able to
slide along a long track a platform direction, wherein
at least one of said turrets is able to allow at least
one first adjustable pressure pad to be applied into
contact with the talus and / or the scaphoid inside
the foot and at least one other of said turrets is able
to allow at least one second adjustable pressure pad
to be applied into contact with the heel and / or cuboid
outside the foot, without placing anything under the
foot sole;

e) carrying out the continuous numerical data meas-
urement relating to said leg and foot alignment in the
three space planes in a neutral position by means
of a stereo-visual system consisting of a plurality of
cameras able to detect the position of said markers;

f) transmitting to a central unit the measured data of
said continuous numerical measurement for
processing and storing said data to obtain the foot-
print digitization;

g) allowing said central unit to possibly provide the
indications to correctly reposition the foot in order to
obtain the desired leg and foot vertical alignment.

[0048] In this way the footprint digitization takes place
with the patient in a sitting position, and only after the
correct leg and foot alignment has been verified at first
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and the foot has been placed in a neutral position.
[0049] With the method of the present invention the
problems reported above are thus solved with reference
to the measurement methods known in the art.

[0050] According to a preferred embodiment, the
method of the present invention first comprises the step
of vertically aligning in the frontal and lateral plane the
line originating at the midpoint of the segment between
the lateral tibial condyle and the medial tibial condyle and
passing at the midpoint of the segment between the lat-
eral malleolus and the medial malleolus and, subse-
quently, the phase of repositioning in a condition of the
foot neutral position by manipulating the meso-foot by
exerting a force in external rotation on the scaphoid and
/ or astragal and cuboid bones through a lever up when
this line ends and joins vertically in the frontal plane in
the space between the second and third metatarsal ra-
dius.

[0051] Accordingto a preferred embodiment, said cen-
tral unit automatically controls said leg and foot alignment
in said condition of neutral position, providing in real time
the numerical and direction parameters expressed in mm
or other measurement system relating to the leg and foot
joints position.

[0052] In this way the numerical parameters relating
to the displacement measure necessary to bring the foot
to a neutral position and to the repositioning ratios nec-
essary to achieve the alignment of the following joints
are calculated in real time: ankle-forefoot, ankle-knee,
knee -avampiede.

[0053] According to a preferred embodiment, said re-
positioning is automatically guided by the central unit
which, by means of directional arrows, indicates: a) the
displacement direction to be made in the right / left direc-
tion (lateral-medial), and b) the quantity of such displace-
ments expressed numerically in mm (or in another metric
system). According to a preferred embodiment, when the
repositioning for the correct alignment is reached, the
central unit emits a light signal, such as a green light,
indicating that the foot is at that point in a constrained
position such that it is possible to proceed to the next
digitization step.

[0054] Therefore, the method of the present invention
allows to detect the footprints always in the same leg and
foot positioning conditions, with the foot in a neutral po-
sition, therefore in the position in which it should be if it
is in not pathological condition. Moreover, this operation
assisted by the central unit, with the measurements data
detected in real time, allows a precision and repeatability
with high reliability, useful for diagnostic, productive,
medical forensic purposes.

[0055] In addition to the foot rest under different instru-
mentally controlled conditions, it is also possible to com-
pare the foot rest with respect to the overlying bones
position, up to the knee joint, and to cross these biometric
references to improve the foot care study.

[0056] When checking a therapy or checking the or-
thoses effectiveness, the doctor or technician will be able



9 EP 3 607 846 B1 10

to have the data on the over-segmental angular rotations
and at the same time to check the plantar support by
having a forensic medical report. Further characteristics
and advantages of the present invention will be better
highlighted by examining the following detailed descrip-
tion of a preferred but not exclusive embodiment, illus-
trated by way of non-limiting example, with the aid of the
attached drawings, in which:

- Figure 1 is a schematic side section view of an em-
bodiment of the apparatus of the present invention;

- Figure 2 is a front view of a patient leg to which five
markers have been applied according to an embod-
iment of the present invention;

- Figure 3 is an axonometric view of a detail of the
apparatus of Figure 1 wherein two turrets are visible;

- Figures 4a and 4b are respectively a front and a side
view of the detail of the apparatus of Figure 3;

- Figure 5 is a schematic side view showing the de-
grees of freedom of the turret of Figures 3 and 4;

- Figure 6 shows a screen of a leg vertical alignment
phase according to the method of the present inven-
tion;

- Figure 7 shows a screen of an alignment reposition-
ing step in the condition of foot neutral position ac-
cording to the method of the present invention.

DETAILED DESCRIPTION.

[0057] The following detailed description refers to a
particular embodiment of the system of the present in-
vention, without limiting its content.

[0058] With particular reference to Figure 1, an appa-
ratus 1 for making the footprints of the foot 7 of a patient
5 is described. The apparatus 1 comprises a height-ad-
justable seat 2 onto which the patient 5 sits; in front of
the seating position 2, a platform 3 for supporting the feet
7 of the patient 5, at a lower level with respect to it, is
placed. The platform 3 is provided with two degrees of
freedom, longitudinal and transverse.

[0059] The apparatus 1 also comprises an alignment
system consisting of a series of markers M1-M5 (better
visible in figure 2) and a stereo-visual system 4.

[0060] The markers M are positioned, respectively, in
correspondence of the inner knee or medial tibial condyle
(M1), external knee or lateral tibial condyle (M2 marker),
internal malleolus (M3 marker), external malleolus
(marker M4) and foot dorsum or space between the sec-
ond and third metatarsal (marker M5). In Figure 1, being
a side view, only three markers are visible, since the
markers M1 and M2, respectively positioned at the inner
knee and the outer knee, are aligned and so only one of
these markers M1 and M2 is visible. Similarly, the mark-
ers M3 and M4, respectively positioned at the internal
malleolus and the external malleolus, are also aligned
and therefore only one of these markers M3 and M4 is
visible.

[0061] The stereo-visual system 4 consists of three
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cameras placed frontally with respect to seat 2 and able
to detect the placement of the markers M1-M5.

[0062] This alignment system, consisting of the mark-
ers M1-M5 and the cameras 4, allows to align in the three
space planes a leg 6 of the patient 5 (shown in Figure 2)
and its corresponding foot 7 so as to determine the cor-
rect tibia verticality, analyzing the relative displacements
between the joints of the limb, such as ankle and knee.
The tibia verticality is reached when, in the frontal plane,
the line 9 (Figure 2), originating from the center of the
knee and ends in the space between the second and
third metatarsal radius, and passing at the midpoint lo-
cated between the tibial condyle lateral and the medial
tibial condyle, and between the lateral malleolus and the
medial malleolus, is vertically aligned.

[0063] This operation is automatically controlled
through a central interface unit that evaluates the position
in real time until alignment in neutral position is reached.
Once this alignment is reached, foot 7 is constrained to
proceed to the next digitization phase.

[0064] Only after this alignment, the foot 7 reposition-
ingin a neutral position occurs by manipulating the meso-
foot by exerting a force in external rotation on the
scaphoid and / or astragal and cuboid bones by means
of the lever 10 until this line 9 ends and vertically joins in
the frontal plane in the space between the second and
third metatarsal radius.

[0065] To this end, the apparatus 1 further comprises
two turrets 8 (Figures 3 and 4), positioned on the support
platform 3, so that a turret 8 is in correspondence with
one foot 7 side and the other turret 8 in correspondence
of the opposite foot 7 side. Each of the turrets 8 is able
to slide on a rail along a platform 3 direction, and allows
at least one adjustable pressure pad to be applied into
contact with the foot 7. The degrees of freedom of the
turrets 8 are shown in Figure 5, where the block 11 al-
lowing the height adjustment of the point of application
of the force and the block 12 allowing to approach/move
away from the foot are also visible.

[0066] From the operational point of view: a first pad
is medially applied in the area of the talus and / or
scaphoid inside the foot 7; a second pad is laterally ap-
plied in contact with the calcaneus and/ or cuboid outside
the foot 7, so as to provide a block and a thrust to avoid
lateral translation. After correctly positioning and orient-
ing the pads on the bony prominences of the foot 7, the
necessary pressure is exerted on the foot 7 using the
lever 10 (Figure 5) so that the midfoot joint is correctly
positioned. The lever 10 allows to adjust both the force
modulus and the force inclination with respect to the hor-
izontal plane of the platform 3 onto which the scanner is
positioned.

[0067] The support platform 3 is constituted by a por-
tion of transparent material, such as glass. This allows a
laser scanning device (not shown in the figure), arranged
at the support platform 3, to detect the foot 7 positioning
in a neutral position and to carry out the relative contin-
uous numerical measurements for processing and stor-
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ing data to get the footprint digitized.

[0068] Moreover, this laser scanning device is able to
transmit to the central unit the data collected relating to
the measurements of the foot 7 in a neutral position, in
order to be able to carry out the footprint digitization.
[0069] Figures 6 and 7 show two screens visible on a
display the apparatus 1 of the present invention is pro-
vided of, in which are reported the numerical and graph-
ical data relating, respectively, to the leg 6 vertical align-
ment and to the by alignment foot 7 repositioning in con-
dition of neutral position in a specific measurement case.
[0070] Inparticular, Figure 6 shows athree-dimension-
al graph relating to the leg alignment, the measured nu-
merical data relating to the ankle-knee joint ("ankle-
knee") along the Y axis (37.3 mm) and long the X-axis
(-3.8 mm). Arrows of lighter color are also reproduced
which indicate that a shift to the left ("left") and back
("backward") is necessary to obtain a correct positioning.
[0071] Viceversa, Figure 7 shows a three-dimensional
graph relating to the foot repositioning for the neutral po-
sition, as well as the measured numerical data relating
to the ankle-forefoot joint ("ankle-forefoot") of 12.6 mm,
to the joint ankle-knee ("ankle-knee") of 3.7 mm, and to
the knee-forefoot joint ("knee-forefoot") of 8.9 mm.
[0072] Arrows of lighter color are also reproduced in-
dicating that a shift to the right ("move right") is necessary
to obtain a correct repositioning.

[0073] In this way, the apparatus of the present inven-
tion allows to perform the operations for taking the foot-
print of a seated patient 5 and with the leg 6 and the foot
7 aligned in the three space planes.

[0074] Inthe embodiment described above with refer-
ence to Figures 6 and 7, the screen is positioned in front
of the patient with the operator beside the patient; there-
fore the references indicated above as "to the left", "to
the right", "forward", "back" are to be understood with
reference to the operator’s point of view in that specific
position.

[0075] With this apparatus the footprints can always
be detected under the same conditions, ensuring the
measurementrepeatability, and with the foot 7 in the con-
dition of neutral position, or in the position in which it
should be if it were not in pathological condition. In this
way the footprint digitization takes place with the patient
5 in a sitting position, and only after the correct leg 6 and
foot 7 alignment has been first verified and that, subse-
quently, the foot 7 has been placed in position neutral.
[0076] This computer-assisted operation allows the
numerical parameters measutring expressed in mm or
in other measurement systems related to the position of
the joints and bones of leg 6 and foot 7 in real time. In
this way the numerical parameters relating to the dis-
placement measure necessary to bring the foot to a neu-
tral position and to the repositioning ratios necessary to
reach the alignment of the ankle-forefoot, ankle-knee,
knee-forefoot joints are calculated in real time.

[0077] The foot repositioning in a neutral position is
automatically guided by the central unit which, using di-
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rectional arrows (see Figure 7) indicates the movement
direction to be made in the right/left direction (lateral-
medial), and the number of such movements expressed
numerically in mm (or in another metric system).

[0078] Whenrepositioningis achieved for proper align-
ment, the central unit emits a light signal, such as a green
light, indicating the foot is at a constrained position so
that it is possible to proceed to the next digitization step.
[0079] With the method of the present invention the
above reported problems are thus solved with reference
to the known in the art measurement methods.

[0080] In fact, the method of the present invention
makes it possible to detect the footprints always in the
same conditions of leg and foot positioning, with the foot
in a position of neutral position, therefore in the position
inwhichitshould be if it were in not pathological condition.
[0081] Moreover, this operation assisted by the central
unit, with the measurements data detected in real time,
allows a high reliability precision and repeatability, useful
for diagnostic, productive, medical forensic purposes.

Claims

1. Apparatus (1) for the automated footprints (7) detec-
tion of a patient (5) in a seated or standing position,
and / or when the patient (5) is wearing or not an
orthotic, includings:

- a seating position (2), adjustable in height for
said patient (5);

- a platform (3) for supporting the feet (7) of said
patient (5), provided with at least two degrees
of freedom, and which is positioned at the front
of said seating position (2), at a lower level with
respect to it;

- an alignment system allowing a patient (5) leg
(6) and its corresponding foot (7) to be aligned
in the three space planes in order to determine
the correct tibia verticality, wherein said align-
ment system comprises at least two markers
(M1-M5), wherein at least one first marker (M1,
M2) is placed at the knee, frontally at the mid-
point of the segment joining the lateral and me-
dial femoral condyle, and at least one second
marker (M5) is placed at the space between the
second and the third metatarsal;

- a system for properly positioning the foot (7)
on said supporting platform (3) which includes
at least two micrometric adjustment devices (8),
also known as turrets (8), placed laterally with
respect to the foot (7) and able to slide on a track
along a platform (3) direction, wherein at least
one of said turrets (8) is able to allow at least
one first adjustable pressure pad to be applied
in contact with the talus and / or scaphoid inside
the foot (7) and at least another one of said tur-
rets (8) is able to allow at least one second ad-
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justable pressure pad to be applied in contact
with the calcaneus and / or cuboid outside the
foot (7);

- a continuous measurement system able to nu-
merically detect the data relating to said leg (6)
and foot (7) alignment in the three space planes;
- a central unit capable of receiving said data
detected by said continuous numerical meas-
urement system and capable of possibly provid-
ing the numerical indications and movement di-
rection necessary for the correct foot (7) repo-
sitioning.

Apparatus (1) according to claim 1 wherein said
alignment system of a patient (5) leg (6) with its cor-
responding foot (7) comprises at least five of said
markers (M1-M5), positioned respectively at the in-
ternal knee or medial tibial condyle (M1), external
knee or lateral tibial condyle (M2), internal malleolus
(M3), external malleolus (M4) and foot (7) dorsum
or space between the second and third metatarsal
(M5).

Apparatus (1) according to claim 1 wherein said
alignment system of a patient (5) leg (6) with its cor-
responding foot (7) comprises at least seven of said
markers (M1-M7), positioned respectively at the in-
ternal knee or medial tibial condyle (M1), external
knee or lateral tibial condyle (M2), lateral malleolus
(M3), medial malleolus (M4), cuboid bone (M5), as-
tragalus or scaphoid bone salience (M6), foot (7)
spine or space between the second and third meta-
tarsal (M7).

Apparatus (1) according to any one of the preceding
claims, wherein the upper plane of said platform (3)
is able to be automatically adjusted so as to be
brought into the condition of said tibia verticality, or
in the condition in which the line (9) which originates
in the middle point of the segment between the lateral
tibial condyle and the medial tibial condyle is verti-
cally aligned in the frontal and lateral plane and which
passes at the midpoint of the segment between the
lateral malleolus and the medial malleolus.

Apparatus (1) according to any one of the preceding
claims, wherein at least one of said micrometric ad-
justment devices (8) is positioned medially in corre-
spondence with one foot (7) side and atleast another
of said micrometric adjustment devices (8) is placed
laterally at the opposite foot (7) side.

Apparatus (1) according to any one of the preceding
claims, wherein said micrometric adjustment devic-
es (8) are provided with at least two degrees of free-
dom, preferably at least three degrees of freedom,
stillmore preferably five degrees of freedom, in order
to allow the best possible adjustment based on the
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10.

different feet (7) morphology, wherein said micro-
metric adjustment devices (8) are selected from: a)
lateral sliding to adapt to the foot length (7), b) height
adjustment, c) lateral depth adjustment, d) lateral ro-
tation adjustment with respect to the foot (7), and e)
lever (10) with pad for support on scaphoid / talus,
wherein said lever (10) exerts a rotating pressure to
realign the meso-foot.

Apparatus (1) according to any one of the preceding
claims, which further comprises a stereo-visual sys-
tem consisting of a plurality of television cameras (4)
positioned frontally with respect to said seating po-
sition (2) capable of detecting the space positioning
of said markers (M1-M5).

Apparatus (1) according to any one of the previous
claims, wherein said central unit is able to analyze
in real time the data relating to said leg (6) and foot
(7)alignment in the three space planes, anditis able
to automatically supply the indications of the numer-
ical and directional movements necessary to auto-
matically bring the platform (3) into the precise co-
ordinates required to obtain the correct leg (6) and
foot (7) repositioning and vertical alignment for the
subsequent footprint (7) digitization.

Apparatus (1) according to any one of the preceding
claims, wherein said support platform (3) is consti-
tuted by a transparent portion of a laser scanning
device, integrated in said platform (3), electronically
powered and controlled by said central unit, de-
signed to detect the foot (7) in a neutral position on
said support platform (3) in order to be able to carry
out the footprint digitization.

Method for footprint digitizing a foot (7) of a patient
(5) which includes the steps of:

a) placing the patient (5) in a sitting position;
b) allowing the patient (5) to rest the foot (7) on
a support platform (3);

c) detecting the correct patient’s (5) leg (6) and
foot (7) alignment so that the tibia is in a vertical
position using at least one marker (M1-M2)
placed at the knee in front of the middle point of
the segment that joins the lateral and medial
femoral condyle and at least one other marker
(M5) located at the space between the second
and third metatarsal;

d) positioning the foot (7) in a neutral position
by exerting a rotating force on the scaphoid
and/or cuboid bones, by means of a lever (10)
and at least two micrometric adjustment devices
(8), also called turrets (8), placed laterally with
respect to the foot (7) and able to slide on a track
along a platform (3) direction, wherein at least
one of said turrets (8) is able to allow at least
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one first adjustable pressure pad to be applied
into contact of the talus and / or scaphoid inside
the foot (7) and at least another of said turrets
(8)is able to allow atleast one second adjustable
pressure pad to be applied into contact with the
heel and / or cuboid outside the foot (7), without
placing anything under the foot (7) sole;

e) carrying out the continuous numerical data
measurement relating to said leg (6) and foot (7)
alignment in the three space planes of the in a
neutral position by means of a stereo-visual sys-
tem consisting of a plurality of cameras (4) able
to detect said markers (M1-M5) position;

f) transmitting to a central unit the measured da-
ta of said continuous numerical measurement
for processing and storing said data to obtain
the the footprint (7) digitization;

g) allowing said central unit to possibly provide
the indications to correctly repositioning the foot
(7) to obtain the desired leg (6) and foot (7) ver-
tical alignment.

Patentanspriiche

1.

Vorrichtung (1) fur das automatische Erfassen von
FuRabdriicken (7) eines Patienten (5) in sitzender
oder stehender Position und /oder wenn der Patient
(5) eine Orthese tragt oder nicht, die folgendes um-
fasst:

- eine Sitzposition (2), die fiir besagten Patienten
(5) héhenverstellbar ist;

- eine Plattform (3) zum Stiitzen der FuRe (7)
des besagten Patienten (5), die mit mindestens
zwei Freiheitsgraden ausgestattetist und die an
der Vorderseite der besagten Sitzposition (2)
auf einer niedrigeren Ebene im Vergleich zu ihr
positioniert ist;

- ein Anpassungssystem, das dem Bein (6) ei-
nes Patienten (5) und seinem entsprechenden
Ful (7) erméglicht, sichindrei Raumebenen an-
zupassen, um die korrekte Vertikalitat der Tibia
zu bestimmen, wobei besagtes Anpassungs-
system mindestens zwei Markierungen (M1-
M5) umfasst, wobei mindestens eine erste Mar-
kierung (M1,M2) auf dem Knie platziert wird und
zwar frontal am Mittelpunkt des Segments und
so den seitlichen und medialen Femurkondylus
miteinanderverbindet und mindestens eine
zweite Markierung (M5) im Raum zwischen dem
zweiten und dritten Metatarsal platziert wird;

- ein System fir das richtige Positionieren des
FuRes (7) auf besagter Stltzplattform (3), wel-
ches mindestens zwei mikrometrische Einstell-
vorrichtungen (8), ebenso als Aufbauten (8) be-
kannt, umfasst, die seitlich in Bezug aufden Fuf®
(7) platziert sind und in der Lage sind, auf einer
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Schiene entlang einer Plattformrichtung (3) zu
gleiten wobei mindestens eine der besagten
Aufbauten (8) in der Lage ist, mindestens einem
ersten einstellbaren Druckkissen zu erlauben,
in Kontakt mit dem Talus /oder dem Kahnbein
im FuR (7) angelegt zu werden und mindestens
ein anderer Aufbau (8) in der Lage ist, zu erlau-
ben, dass mindestens ein zweites einstellbares
Druckkissen in Kontakt mit dem Fersenbein und
/ oder Wiirfelbein aul3erhalb des FulRes ange-
legt wird;

- ein kontinuierliches Messsystem, das in der
Lage ist, die Daten in Bezug auf die Anpassung
in den drei Raumebenen des besagten Beins
(6) und FuBes (7) numerisch zu erfassen;

- eine Zentraleinheit, die in der Lage ist, die be-
sagten Daten, die vom kontinuierlichen numeri-
schen Messsystem erfasst wurden, zu empfan-
gen und in der Lage ist, mdglicherweise die nu-
merischen Angaben und die Bewegungsrich-
tung, die flr die korrekte Neupositionierung des
Fusses (/7) erforderlich ist, bereitzustellen.

Vorrichtung (1) gemaR Anspruch 1, wobei besagtes
Anpassungssystem eines Beins (6) eines Patienten
(5) mit seinem entsprechenden Fuf} (7) mindestens
funf der besagten Makierungen (M1-M5) umfasst,
die jeweils am inneren Knie oder medialen Tibiakon-
dylus (M1), eternen Knie oder seitlichem Tibialkon-
dylus (M2), Innenknéchel (M3), AuRenkndchel (M4)
oder Fufriicken (7) oder Raum zwischen dem zwei-
ten und dritten Mittelfulknochen (M5) positioniert ist.

Vorrichtung (1) gemaR Anspruch 1, wobei besagtes
Anpassungssystem eines Beins (6) eines Patienten
(5) mit seinem entsprechenden Fuf} (7) mindestens
sieben derbesagten Makierungen (M1-M7)umfasst,
die jeweils am inneren Knie oder medialen Tibiakon-
dylus (M1), eternen Knie oder seitlichem Tibialkon-
dylus (M2), AuRenknéchel (M3), Innenkndchel (M4),
Waiirfelbein (M5), Sprungbein oder Kahnbein (M6),
FuBiriicken (7) oder Raum zwischen dem zweiten
und dritten MittelfuBknochen (M7) positioniert ist.

Vorrichtung (1) gemaR einem der vorstehenden An-
spriiche, wobei die obere Ebene der besagten Platt-
form (3) automatisch so angepasst werden kann,
dass sie in den Zustand der besagten Tibiavertika-
litat gebracht wird oder in den Zustand, in welchem
die Linie (9), die im Mittelpunkt des Segments zwi-
schen dem lateralen Tibiakondylus und dem medi-
alen Tibiakondylus entspringt, in der Front- und Sei-
tenebene vertikal angepasst wird, und die im Mittel-
punkt des Segments zwischen dem AulRenkndchel
und dem Innenkndchel verlauft.

Vorrichtung (1) gemaR einem der vorstehenden An-
spriiche, wobei mindesten eine der besagten mikro-
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metrischen Anpassungsvorrichtungen (8) mittig in
Entsprechung zu einer Seite eines Fusses (7) posi-
tioniertistund besagte mikrometrische Anpassungs-
vorrichtungen (8) seitlich auf der gegeniiberliegen-
den Seite des FuBes (7) positioniert ist.

Vorrichtung (1) gemaR einem der vorstehenden An-
spriiche, wobei besagte mikrometrische Anpas-
sungsvorrichtungen (8) mit mindestens zwei Frei-
heitsgraden, vorzugsweise mit mindestens drei Frei-
heitsgraden, noch bevorzugter finf Freiheitsgraden
ausgestattet sind, um die bestmdgliche Anpassung
auf Grundlage der unterschiedichen Morphologie
von FuRen (7) anzupassen, wobei besagte mikro-
metrische Anpassungsvorrichtungen (8) ausge-
wahlt werden, aus: a) seitlicher Verschiebung zur
Anpassung an die FuBlange (7), b) Hohenanpas-
sung, c) seitliche Tiefenanpassung, d) seitiche Ro-
tationanpassung mit Bezug auf den Ful (7), und e)
Hebel (10) mitKissen zur Abstiitzung des Kahnbeins
/ Talus, wobei besagter Hebel (10) einen rotierenden
Druck ausibt, um den Mittelful® neuanzupassen.

Vorrichtung (1) gemaR einem der vorstehenden An-
spriiche, welche weiter ein stereo-visuelles System
umfasst, das aus mehreren Fernsehkameras be-
steht (4), die in Bezug auf die Sitzposition (2), die in
der Lage ist, die Raumpositionierung der besagten
Markierungen (M1-M5) zu erfassen, frontal positio-
niert sind.

Vorrichtung (1) gemaR einem der vorstehenden An-
spriiche, wobei besagte zentrale Einheit in der Lage
ist, in Echtzeit die Daten in Bezug auf die Anpassung
des besagten Beins (6) und FuRes (7) in den drei
Raumebenen zu analysieren und in der Lage ist, au-
tomatisch die Angaben zu den numerische und den
direktionalen Bewegungen, die erforderlich sind, um
die Plattfoem (3) automatisch in die genauen Koor-
dinationen zu bringen, um die korrekte Neupositio-
nierung und vertikale Anpassung des Beins (6) und
FuRes (7) fur die anschlielRende Digitalisierung des
FuRabdruckes (7) zu erhalten, bereitzustellen.

Vorrichtung (1) gemaR einem der vorstehenden An-
spriiche, wobei besagte Stiitzplattform (3) aus ei-
nem transparenten Teil einer Lasersacannervorrich-
tung besteht, die in die Plattform (3) integriert ist,
elektronisch angetrieben wird und durch besagte
Zentraleinheit, die konzipiert wurde, um den Ful (7)
in einer neutralen Position der besagten Tragerplatt-
form (3) zu erfassen, um die Digitalisierung des
FuRabdrucks ausfiihren zu kénnen, gesteuert wird.

Verfahren zum Digitalisieren eines FuRabdrucks (7)
eines Patienten (5), welches folgende Schritte um-
fasst:
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a) Platzierung des Patienten (5) in einer sitzen-
den Position;

b) dem Patienten (5) ermoglichen, den Ful (7)
auf einer Stltzplattform anzustitzen (3);

c) Erfassung der korrekten Anpassung des
Beins (6) und FuRes (7) des Patienten (5), so
dass die Tibia in einer vertiaklen Position istund
zwar unter Verwendung von minedstens einer
Markierung (M1-M2) am Knie vor dem Mittel-
punkt des Segments, das den lateralen und me-
dialen Fermurkondylus verbindet und mindes-
tens einer weiteren Markierung (M5), die sich
im Raum zwischen dem zweiten und dritten Mit-
telfuRknochen befindet;

d) Positionieren des Fusses (7) in einer neutra-
len Position durch Ausiiben einer Drehkraft auf
das Kahn- und/oder Wiurfelbein durch einen He-
bel (10) und mindestens zwei mikrometrische
Anpassungsvorrichtungen (8), auch Aufbauten
genannten (8), die seitlich in Bezug aufden Ful
(7) positioniert werden und die in der Lage sind,
auf einer Schiene entlang der Richtung einer
Plattform (3) zu gleiten, wobei mindestens eine
der besagten Aufbauten (8) in der Lage ist, min-
destens ein erstes einstellbares Druckkissen in
Kontakt mit dem Talus und / oder Kahnbein im
Fuf} (7) anzulegen und mindestens eine andere
der besagten Aufbauten (8) in der Lage ist, min-
destens ein zweites einstellbares Druckkissen
in Kontakt mit der Ferse und /oder Wurfel auRen
am Ful} (7) anzulegen, ohne irgendwas unter
der der Sohle des Ful3es (7) zu platzieren;

e) Ausflihrung der kontinuierlichen numeri-
schen Datenmessung in Bezug auf die Anpas-
sung des besagten Beins (6) und FuBes (7) in
den drei Raumebenen der neutralen Position
mit Hilfe eines stereo-visueken Systems, beste-
hend aus mehreren Kameras (4), die in der Lage
sind, die Position besagter Markierungen (M1-
M5) zu erfassen;

f) Ubertragung der gemessenen Daten der be-
sagten kontinuierlichen numerischen Daten-
messung fir das Verarbeiten und Speichern der
Daten, um die Digitalisierung des Fuflabdrucks
(7) zu erhalten;

g) Erméglichen, dass die zentrale Einheit mog-
licherweise die Anweisungen fiir die korrekte
Neupositionierung des FulRes (7) bereitstellt,um
die gewlinschte vertikale Anpassung des Beins
(6) und FuBes (7) zu erhalten.

Revendications

Appareil (1) pour le relevé automatisé d’empreintes
de pied (7) d’'un patient (5) en position assise ou
debout, et/ou lorsque le patient (5) porte ou non une
orthése, comprenant :
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- un siege (2), réglable en hauteur pour ledit pa-
tient (5) ;

- une plate-forme (3) pour poser les pieds (7)
dudit patient (5), dotée d’au moins deux niveaux
de mobilité, et qui est positionnée devant ledit
sieége (2), a un niveau inférieur par rapport a ce-
lui-ci ;

- un systéeme d’alignement permettant a une
jambe (6) du patient (5) etau pied correspondant
(7)d’étre alignés dans les trois plans de I'espace
afin de déterminer la verticalité correcte du tibia,
dans lequel ledit systéme d’alignement com-
prend au moins deux marqueurs (M1-M5), dans
lequel au moins un premier marqueur (M1, M2)
est placé au niveau du genou, frontalement au
point médian du segmentjoignant le condyle fé-
moral latéral et médial, etau moins un deuxiéme
marqueur (M5) est placé au niveau de I'espace
entre le deuxiéme et le troisieme métatarse ;

- un systéme pour placer correctement le pied
(7) surladite plate-forme de support (3) qui com-
prend au moins deux dispositifs de réglage mi-
crométriques (8), également connus sous le
nom de tourelles (8), placés latéralement par
rapport au pied (7) et capables de coulisser sur
un rail le long d’une direction de la plate-forme
(3), dans lequel au moins 'une desdites tourel-
les (8) est en mesure de permettre I'application
d’au moins un premier coussinet de pression
réglable en contact avec le talus et/ou le sca-
phoide a l'intérieur du pied (7) et au moins une
autre desdites tourelles (8) est en mesure de
permettre I'application d’au moins un deuxieme
coussinet de pression réglable en contact avec
le calcanéum et/ou le cuboide a I'extérieur du
pied (7) ;

- un systéme de mesure continue capable de
détecter numériquement les données relatives
a l'alignement de ladite jambe (6) et dudit pied
(7) dans les trois plans de I'espace ;

- une unité centrale capable de recevoir lesdites
données détectées par ledit systéme de mesure
numérique continu et capable de fournir éven-
tuellement les indications numériques et la di-
rection du mouvement nécessaires au reposi-
tionnement correct du pied (7).

Appareil (1) selon la revendication 1, dans lequel
ledit systeme d’alignement d’'une jambe (6) du pa-
tient (5) avec le pied correspondant (7) comprend
au moins cing desdits marqueurs (M1-M5), position-
nés respectivement au niveau du genou interne ou
condyle tibial médial (M1), du genou externe ou con-
dyle tibial latéral (M2), de la malléole interne (M3),
de la malléole externe (M4) et du dos du pied (7) ou
de I'espace entre le deuxieme et le troisieme méta-
tarse (M5).
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3.

Appareil (1) selon la revendication 1, dans lequel
ledit systeme d’alignement d’'une jambe (6) du pa-
tient (5) avec le pied correspondant (7) comprend
au moins sept desdits marqueurs (M1-M7), position-
nés respectivement au niveau du genou interne ou
condyle tibial médial (M1), du genou externe ou con-
dyle tibial latéral (M2), de la malléole latérale (M3),
de la malléole médiale (M4), du cuboide (M5), de la
saillie du talus ou du scaphoide (M6), de la colonne
du pied (7) ou de I'espace entre le deuxiéme et le
troisieme métatarse (M7).

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, dans lequel le plan supérieur de
ladite plate-forme (3) peut étre ajusté automatique-
ment de maniére a étre amené dans la condition de
ladite verticalité du tibia, ou dans la condition dans
laquelle la ligne (9) qui prend naissance au point
meédian du segment entre le condyle tibial latéral et
le condyle tibial médial est alignée verticalement
dans le plan frontal et latéral et qui passe au point
meédian du segment entre la malléole latérale et la
malléole médiale.

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, dans lequel au moins un desdits
dispositifs de réglage micrométriques (8) est posi-
tionné médialement au niveau d’un cété du pied (7)
et au moins un autre desdits dispositifs de réglage
micrométriques (8) est placé latéralement au niveau
du coté opposé du pied (7).

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, dans lequel lesdits dispositifs de
réglage micrométriques (8) sont pourvus d’au moins
deux niveaux de mobilité, de préférence d’au moins
trois niveaux de mobilité, encore plus préférable-
ment de cing niveaux de mobilité, afin de permettre
le meilleur réglage possible en fonction des différen-
tes morphologies de pieds (7), dans lequel lesdits
dispositifs de réglage micrométriques (8) sont choi-
sis parmi : a) le coulissement latéral pour s’adapter
alalongueur du pied (7), b) le réglage de la hauteur,
c) le réglage latéral de la profondeur, d) le réglage
de la rotation latérale par rapport au pied (7), et e)
le levier (10) avec un coussinet d’appui sur le sca-
phoide / talus, dans lequel ledit levier (10) exerce
une pression de rotation pour réaligner le mésopied.

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, qui comprend également un sys-
téme stéréo-visuel constitué d’une pluralité de ca-
méras (4) placées frontalement par rapport audit sie-
ge (2) et capables de détecter le positionnement
dans I'espace desdits marqueurs (M1-M5).

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, dans lequel ladite unité centrale
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est capable d’analyser en temps réel les données
relatives a I'alignement de ladite jambe (6) et dudit
pied (7) dans les trois plans de I'espace, et est ca-
pable de fournir automatiquement les indications
des mouvements numériques et directionnels né-
cessaires pour amener automatiquement la plate-
forme (3) dans les coordonnées précises requises
pour obtenir le repositionnement et I'alignement ver-
tical corrects de la jambe (6) et du pied (7) pour la
numérisation ultérieure de I'empreinte de pied (7).

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, dans lequel ladite plate-forme de
support (3) est constituée d’'une partie transparente
d’'un dispositif de numérisation laser, intégrée dans
ladite plate-forme (3), alimentée électroniquement
etcommandée par ladite unité centrale, congue pour
détecter le pied (7) dans une position neutre sur la-
dite plate-forme de support (3) afin de pouvoir effec-
tuer la numérisation de I'empreinte du pied.

Procédé de numérisation de 'empreinte du pied (7)
d’'un patient (5) qui comprend les étapes suivantes :

a) placer le patient (5) en position assise ;

b) permettre au patient (5) de poser son pied (7)
sur une plate-forme de support (3) ;

c) détecter I'alignement correct de la jambe (6)
et du pied (7) du patient (5) de sorte que le tibia
soit en position verticale en utilisant au moins
un marqueur (M1-M2) placé au niveau du genou
devant le point médian du segment qui joint le
condyle fémoral latéral et médial et au moins un
autre marqueur (M5) situé au niveau de 'espace
entre le deuxiéme et le troisieme métatarse ;
d) placer le pied (7) dans une position neutre en
exergant une force de rotation sur le scaphoide
et/ou le cuboide, au moyen d’un levier (10) et
d’au moins deux dispositifs de réglage micro-
métriques (8), également appelés tourelles (8),
placés latéralement par rapport au pied (7) et
capables de coulisser sur un rail le long d’'une
direction de la plate-forme (3), dans lequel au
moins une desdites tourelles (8) est capable de
permettre a au moins un premier coussinet de
pression réglable d’étre mis en contact avec le
talus et/ou le scaphoide a I'intérieur du pied (7)
et au moins une autre desdites tourelles (8) est
capable de permettre a au moins un deuxiéme
coussinet de pression réglable d’étre mis en
contact avec le talon et/ou le cuboide a I'exté-
rieur du pied (7), sans placer quoi que ce soit
sous la plante du pied (7) ;

e) effectuerla mesure continue des données nu-
mériques relatives a I'alignement de ladite jam-
be (6) et dudit pied (7) dans les trois plans de
I'espace du dans une position neutre au moyen
d’un systéeme stéréo-visuel composé d’une plu-
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ralité de caméras (4) capables de détecter la
position desdits marqueurs (M1-M5) ;

f) transmettre a une unité centrale les données
mesurées de ladite mesure numérique continue
pourtraiteret stockerlesdites données afin d’ob-
tenir la numérisation de 'empreinte du pied (7) ;
g) permettre a ladite unité centrale de fournir
éventuellement les indications pour reposition-
ner correctement le pied (7) afin d’obtenir I'ali-
gnement vertical souhaité de la jambe (6) et du
pied (7).
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